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BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates generally to wireless communications with a 
network, and more specifically the present invention relates to a multi-function interface 
which allows a wireless modem which provides real-time updating while on-line. 



2, Description of Related Art 

Today, users reliance on wireless communication continues to steadily increase. 
This reliance includes the use of wireless communication with laptop computers. These 
laptop computers have the ability to send and receive data, such as files and other 
attachments, using wireless PC cards such as wireless modems. 
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Typically, these wireless modems are in the form of PC cards and similar 
peripheral devices which are inserted into a laptop computer. When the wireless modem 
is inserted into the laptop computer, the wireless modem has one port which connects to 
the laptop computer. To further illustrate, reference is now made to Figure lA, which 
illustrates a prior art configuration where a wireless modem 104 is inserted into a laptop 
computer 106. The wireless modem 104 allows the laptop computer 106 to 
communicate with a communication device (not shown). When the wireless modem 104 
is inserted into the laptop computer 106, the wireless modem 104 communicates with the 
with the laptop computer 106 via a communication port (COM PORT) 108. The 
communication port 108 is configured such that the wireless modem 104 transmits data 
to the laptop computer 106 while the wireless modem 104 is on-line. 

However, as the wireless modem 104 is on-line and transmitting information to a 
communication device from the laptop computer, the wireless modem 104 loses contact 
with communication device. The wireless modem 104 loses contact for many reasons, 
including an increased temperature of the wireless modem 104 which may cause the 
wireless modem 104 to shut down. The wireless modem 104 may also lose contact due 
to a weak signal strength with the communication device or a complete loss of signal. 
However, if any of the aforementioned problems arise, the user is not informed as the 
wireless modem 104 is transmitting information since the wireless modem has only one 
way to contact the laptop computer 106, the conomunication port 108. The 
communication port 108 is occupied with the data transmission while the wireless 
modem 104 is transmitting. As a result, the wireless modem 104 has no other way to 
inform a user of the aforementioned problems. Therefore, if the modem loses contact 
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with the communication device, the user is not informed of tiie loss of contact. Thus, 
the user will continue to transmit information with the wireless modem, once in fact the 
data sent is lost. In order for the user to determine whether or not contact is still 
maintained with the communication device, the user must go off-line in non-TCP/IP 
5 applications. 

Now making reference to Figure IB, Figure IB shows another prior art wireless 
„ '.J modem 110 which communicates with the laptop computer 106. In the configuration 
L; shown with respect to Figure IB, the wireless modem 110 is transmitting data using a 

-t: transmission control protocol/internet protocol (TCP/IP) application. In this 
W configuration, the wireless modem 1 10 has the ability to update a user of the status of 
the wireless modem 110 as the wireless modem 110 transmits data using TCP/IP. 
However, the wireless modem 110 is updating the laptop computer 106 using the same 
communication port 108. In addition, only when the wireless modem 110 is 
transmitting with TCP/IP can the wireless modem 1 10 update the user of the status of 
15 the wireless modem 110 during data transmission. As those skilled in the art will 

appreciate, when a user is transmitting non-TCP/IP applications, such as faxing or dial- 
up applications, the user is not updated of the status of the wireless modem. As such, if 
the user is faxing data to another communication device and the signal is lost (i,e., user 
is outside of cell site coverage), a portion of the facsimile is lost. 
20 Therefore, a need exists for a communication device which updates a user of 

status changes of the communication device during data transmission. Furthermore, this 
new conununication device should have the ability to simultaneously transmit data and 
update the user of status changes. 

-3- 
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BRIEF SUMMARY OF THE INVENTION 

The present invention fills the aforementioned needs by providing a multi- 
function interface for a PC card. The multifunction interface provides communication 
port and status port capabilities to the PC card. The communication port allows the PC 
card to transmit data to and from a host. The status port allows the PC card to provide 
real-time status information of the PC card to the host as the PC card transmits data to 
and from the host. 

In one embodiment of the present invention, a multi-function interface for 
interfacing a communication device with a host is disclosed. The multi-function 
interface includes a plurality of logical devices which are associated with the 
communication device. The plurality of logical devices provide coimectivity between 
the communication device and the host. The plurality of logical devices are configured 
such that the plurality of logical devices may simultaneously conununicate with the host 
while the communication device is on-line. 

In a further embodiment of the present invention, a communication device which 
communicates with a host is disclosed. The communication device includes a plurality 
of logical devices associated with the communication device. The plurality of logical 
devices provide connectivity to the host with a conmiunication port and a status port. 
The communication port transmits data between the communication device and the host. 
The status port provides real-time status information of the communication device to the 
host as the conomunication device is transmitting information using the communication 
port. 
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In yet another embodiment of the present invention, a multi-function interface 
which provides connectivity between a communication device and a computing device is 
disclosed. The multi-function interface includes a plurality of logical devices associated 
with the communication device. The plurality of logical devices establishes connectivity 
between the communication device and the computing device. The multi-function 
interface comprises a communication port and a status port. The communication port, 
which is one of the plurality of logical devices, transmits data between the 
communication device and the computing device. The status port, which is also one of 
the plurality of logical devices, provides real-time status information of the 
communication device as the communication port transmits data between the 
communication device and the computing device. 

In another embodiment of the present invention, a wireless communication device 
which is in communication with a computing device is disclosed. A plurality of logical 
devices establishes connectivity between the wireless communication device and the 
computing device. The wireless conomunication devices includes a communication port 
and a status port. The communication port, which is a logical device of the plurality of 
logical devices, transmits data between the wireless communication device and the 
computing device. The status port, which is another logical device of the plurality of 
logical devices, provides real-time status information of the wireless communication 
device to the computing device as the communication port transmits data between the 
wireless communication device and the computing device. 

As may be appreciated, the present invention now allows for a communication 
device to simultaneously transmit data and update a user with status information of the 
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communication device as the communication device is transmitting the data. Thus, the 
user is updated with real-time status information of the communication device as the 
communication device is transmitting data. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING(S) 

ffi Many advantages of the present invention will be apparent to those skilled in the 

art with a reading of this specification in conjunction with the attached drawings, 
i l wherein like reference numerals are applied to like elements and wherein: 
.X; Figure 1 A illustrates a schematic of a prior art configuration of a wireless 

f modem where the wireless modem is inserted into a laptop computer. 

Figure IB shows another schematic of a prior art configuration where a wireless 
U- modem communicates with ttie laptop computer. 

Figure 2 illustrates a schematic of a host transmitting data, as denoted with bi- 
directional arrow "A", to a network in accordance with one embodiment of the present 
invention. 

15 Figure 3 shows a schematic of a multi-function interface which interfaces a PC 

card with the host shown with respect to Figure 2 using a status port and a 
communication port, in accordance with one embodiment of the present invention, 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention discloses a multi-function interface which includes a 
20 plurality of logical devices that are associated with the communication device. As an 
overview, the multi-function interface of the present invention allows for a PC card to 

-6- 
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simultaneously transmit data to a host and provide status information of the PC card 
while the PC card is on-line. As will be more fully discussed with reference to the 
accompanying Figures, the PC card transmits data and provides status information using 
two logical devices associated with the PC card. 
5 Now making reference to the Figures, and more particularly to Figure 2, Figure 

2 illustrates a schematic of a host 202 transmitting data, as denoted with bi-directional 
p\ arrow "A", to a network 206, in accordance with one embodiment of the present 
f , invention. The host 202 may be any computing device which contains a processor and 

memory. The network 206 may be any device or system which is a major 
Vff communication carrier which facilitates communication with hosts connected to the 
iil major carrier. The host 202 uses the PC card 204 to wirelessly communicate with the 
M= network 206, as denoted with bi-directional arrow "A." The PC card 204 may be any 

type of card which allows for wireless communication between the host 202 and the 
network 206, such as a wireless modem. In one embodiment of the present invention, 
15 the PC card 204 is an AirCard™ 510 available from Sierra Wireless located in 

Richmond, British Columbia, Canada. As the PC card 204 transmits data between the 
network 206 and the host 202, the PC card 204 provides status information of the PC 
card 204 to the host 202, as shown with reference to Figure 3, 

Figure 3 shows a schematic of a multi-function interface 212 which interfaces the 
20 PC card 204 with the host 202 shown with respect to Figure 2, using a status port 208 

and a communication port 210, in accordance with one embodiment of the present 
invention. When the PC card 204 communicates with the host 202, the PC card 204 
implements two logical devices, the status port 208 and the communication port 210 of 

-7- 
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the multi-function interface 212. In one embodiment of the present invention, a field 
programmable gate array (FPGA) configures the status port 208 and the communication 
port 210 on the PC card 204. In this embodiment, the PC card 204 is a personal 
computer memory card international association (PCMCIA) card having multi-fiinctional 
capabilities. The operating system of the host 202 is notified that the PC card 204 is a 
multi-functional device having two logical devices associated with the PC card 204. It 
should be noted that in another embodiment of the present invention, the PC card 204 
and the associated logical devices are extendable to both internal and external modems 
for other bus technologies that support multi-function technology, such as universal 
serial bus (USB), CardBus or the like. 

As discussed earlier, the status port 208 and the communication port 210 form 
the multi- function interface 212 which allow the PC card 204 to interface with the host 
202. The status port 208 and the conmiunication port 210 are two logical devices 
associated with the PC card 204. Thus, the status port 208 and the communication port 
210 appear as two separate peripheral devices to the host 202. The status port 208 
provides real-time status information to the host 202 while the PC card 204 and the host 
202 are on-line using the communication port 210. The status information provided to 
the host 202 updates a user of various data (i.e., temperature of the PC card 204, signal 
strength of the PC card 204, etc.) as the PC card 204 transmits data with the host 202 to 
a second communication device (not shown). 

The communication port 210 transmits data to and from the host 202 using 
various applications in one embodiment of the present invention. These applications 
include both internet protocol (IP) applications such as electronic mail and non-IP 
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applications such as facsimile transmissions and dial-up applications. As stated earlier, 
the communication port 210 and the status port 208 are two logical devices associated 
with the PC card 204. Thus, as the communication port 210 transmits data to and from 
the host 202, the status port 208 simultaneously provides status information of the PC 
5 card 204 to the host 202 as the PC card 204 is transmitting data. Therefore, a user 

I] transmitting data with the PC card 204 is continually updated of the status of the PC card 
' 2 204 as the PC card 204 is transmitting data to the network 206 (shown with reference to 
2 [ Figure 2). It should be noted that the status port 208 and the communication port 210 
^: are not two independent functions. Instead, the status port 208 and the communication 
10) port 210 are peripheral devices for the same function, the PC card 204, which, in one 

embodiment, is a wireless communication device. 
l1 As may be appreciated, the present invention now allows a user to monitor the 

status of a wireless modem as the wireless modem transmits data. There are many 
advantages to a user transmitting data with the wireless modem of the present invention. 
15 These advantages include the ability to monitor important stams information of the 

wireless modem while data is transmitted. In one embodiment, this information includes 
frame error rate, the received signal strength of the wireless modem and roaming 
indication. In addition, as the wireless modem is on-line, the status port may be used to 
set and write various parameters, such as a system identification (SID) and a network 
20 identification (NID). The use of a status port and a conmiunication port allows the user 

to monitor the signal strength of the wireless modem while transmitting. The user can 
tiaen determine when data transmission should stop to minimize the possibility of losing 
information prior to loss of the signal. An example of this is a user transmitting data in 

-9- 
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a moving vehicle. If coverage (i,e,, cell-site coverage) begins to diminish as the user 
moves further away from a cell-site, the user is informed of the weakening signal. 
Thus, a user is notified beforehand of the possibility of signal loss, thereby allowing the 
user the opportunity to plan for the signal loss. Also, the user is notified if the wireless 
5 modem does not have a signal. As such, the user will not transmit data when the 

a wireless modem has lost the signal. Again, the possibility of losing information is 
'■■^ avoided. 

t'. Another advantage of the present invention includes the ability to extend the 

J:; present invention to other bus technologies, thereby increasing the functionality of the 
IQ^^ present invention. The present invention may use other bus technologies which support 
Jr i multifunction technologies. As such, the present invention may utilize other 
technologies as they become available. 

Furthermore, in one embodiment, the wireless modem uses code division 
multiple access (CDMA) technology. The present invention is not lunited to TCP/IP 
15 based applications. Thus, the present invention may implement all IP-based and all non- 

IP based applications, including electronic mail and facsimile transmissions. 

The above are exemplary modes of carrying out the invention and are not 
intended to be limiting. It will be apparent to those of ordinary skill in the art that 
modifications thereto can be made without departure from the spirit and scope of the 
20 invention as set forth in the following claims. 
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